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(54) METHOD FOR MAKING HOLOGRAM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for making 
a hologram to decrease the noise observed in a reproduced 
image. 

SOLUTION: In the method for making a hologram, a plurality 
of images displayed in a spatial optical modulating element 6 
are used as the object light, the object light passes through a 
lens array 7 composed of a plurality of lenses disposed 
corresponding to the respective images included in the object 
light and through a reducing optical system 9, 10 to reduce 
the object light from the lens array 7, and the object light 
with reference light is made to irradiate a recording plane 1 1 
to record the interference light of the object light and the 
reference light on the recording plane 11. Partitions 15 to 
separate each image from other images are disposed 
between the spatial optical modulating element 6 and the 
lens array 7 to decrease the noise. 
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«s-e#*fcfti=i*aja©etai=a«i 3£&g£-tts 

&gA<fcSo 

[0054] £gu gfflftXIIIt?6a>Afti 

3^©^^©Sh^^M. SRUft^ISfH 1 6©S*iH 

[0055] f 1 * fg/Mfe¥£&RII b >X 1 0 ©<fi jjS 
SiiKL f 2*«/h3t^5R«ra*b>X9©*jSEIt, f 
3 £ b VXT b-T 7 ©^jSffigL a 3 ZgNlftMSHk* 
6<kb:>X7b-f 7<t©SgSL L 3 SH/J^5R©«HB 
££: bbXT b-f 7 £©SIItfe-SlM*b>XT b-f 7 © 
&K«J©tt$tt©^££LT, EKL&tfltA^Mti: 

juT©5et?-^^bti-S)o 

[0 0 5 6] 

[las] 

[0 0 5 7] 
[»4] 



[0 0 5 8] ^ra3fe3EP^6©H^t>?* 

xPifty. MXP<lg (&3mm) £3&£t-<& .fc 5 
ic-T-Si. Mm*P^^A1^A^f>»cAM^-&3t^© 
y, S^I=*»*<4CTtB'Sfc-f. 3* 

&So 

[0059] ^jt^iS^eroSffiA^wita 
jtA^ftH*©^^/ 4Xk LTSttSCtA^S 

*<. ^r B m^i8^6-?-©t©©s4fit*<«^t. u < i* 

[0 0 6 0] »¥i*<tLT©3^7ctl^t,, £ 

-T4-t>*.. 3*5c«ltt:*7— ^KffiSm (xw, y w, 
zw) t*iSL< S^P^7A©feg$r7-;i/K^ 
&± (x, y. 0) 3 #5c!$lft©&gli, ^ 

r B l7t^H^6±©Mg (xh, yh) 1?l±. KIT©5£ 

[00 6 1] 
[tt5] 

xh=MX (xw— x) / z-w 
[0 0 6 2] 
[f[6] 

y h = M X ( y w — x ) / zw 

[0063] mm-ttiit.. mm (x h. y h)i=(x 



(7) 
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w, yw, zw) (DW&mmV. •&ffiig£ii£&U £M 

c©b#. hi: (xh, yh) mmz&%i<»mm<m.w.t 

L, ^l^Hit^ 6©SI1 3l::j£^t©£3HRt- 

■i)o 

[0 0 6 4] ffl^fc^(D*<*filJ^*-To 
[0 0 6 5] Ii*P^7A*tf'yf O. 6 6mmSt 
3X4=1 2®-fiSjtL, ^ft^ft©*^*! (Sift* 10 
□ ^A^©g£3te*!Mg|fe8) £±3 OgKISSL 
fc„ ^l^ismnFeii, SitTC: SONY (ft) . 1 
LCX0 23AU HUtfiaH (tfyf 1 ) : 2 6 /i 
Htjtlfc : 1 0 2 4X 7 6 8 ©=ti©£JSI^fco C©£ 
F B 13fe^liS : ?-6lC2 5 6X25 6©IH££3 x 4= 1 2 
li^^fti^tf:. (L2) . 10 (L1) 

IZk&ffi^mtO. 6 6/ (2 6 x 2 5 6) =0. 1^ 

o. 1 £#fiU jfelfi^b 1 o o t*-7-b;u^fc@im^ 
ffija-r<S3fe*^ UVXTUW 7*N&fS«fcft3lti:35:S«fe 20 
7©*^BiBI f 3(i5 Ommi L 

(0 0 6 6] ftl=. SH*Sffl^6*<l/>X7U-f 7 
[0067] (R2KIM) B2lt*py7AftjE8 

**1*-C, gHfettS 1 1 KfiPJt • fEflfe-T-So £fig3fe£iH 
[0 0 6 8] c©ggiimill»^©t©.fcPJ*refc 

•J , ^FBl7t^lH^ 6 A< U VXT U-f 7 ©BlM»]£^.&g 

*41 1frt>*P?" = A1 1' tfttrftZh&o 
[0 0 6 9] *#]T?lftB^^*l.^ia 3> f 3 ©if£\ *P 

1' ©f^Btlcfcl^T, ^H^Pt^ 6frt> 40 
tB^^tufc3fe^li, U>XTL"f 7. ]g'H£¥$9. 1 
0©iIiiC:J;o-c, U>X1 0<DSfll^j£fitS<fcy 
>X1 OA^bilPSLfciig (COfig^lHt^Ei:^ 
^tiU cffifigS*o^7A1 T (@3te*mi 
1) A^bi§itL' i?*^-5c:t<t-r^) ±l=. 

■?ts.k>*>* U>X1 ofrbtB^ft-S&ttofe 

i±, intent.' irjs&f-sii-r©^^!^^ 
(^t^-tt-r-s) 13' t?fe-&o 
[0070] ±mmmmmtmmiz. *p-5^ai y 

<Dn±ytk LT, H2lcfclt^#^5t<!:|5l-73lR]l=A^ 50 



5Iia-f6 0#@BT3tejiE#i:. ^ftjfctP i;aS®£*rf3 

«»; 5 izBimtz 1 ^@tiT7tfig»$*-r-5 c 1 1 

[007 11 *0^11' (D^fiKftlcli. H^fiS 
L* irJUlfc (ffeft) -rsi*-r©H«H 3' #=&MS§*p 

±IEH#feE l ' n AI=»lS LfcfflHft 

6ir^gft(»iS^A^*$*i."CL^(0'C. 

it^mt- p a© t° -j ? tc tt-ftix&mi~m± £ *i 

■So 

[0072] ^ffliMiL' I*, m^^mm^et 

b>X7H' 7 i<DSgata 3. IS &U&fr3t¥&<D$lM 
&t IslsXTlsJ 7 <t©2§BlL 3. fL^X.§tb>X 
7W7©tKi(Dtt»I^L3. ^tSSTf-SCt 
lc«fcySftb*t-i> 0 C©fg[C7tvP^A1 1' <t££l 

4 i: ©ags636<* p ^ a 1 1 ' t l ' t (omm 

[=*LUV&V tL<l±5S<*5J:a(=a3i:L3^§6^ 

*p«ai T i±^5t^i@m^6©n^i 3' in 
tic ss„ 

[0 0 7 3] U.tO©S^*P^* : 7AI±SgPBl3t^P^ 

6 (ca**ttfc^s©iii«©*©t>i ■oomm.on®.*: 

Sffe-f-Sctfrb. **1 3' ««IA-r«B9Ktttt^-r 
■SSitt* P ?7 AA<> b ©st^lc J: y * *IT S i: =fc 

M^-r-tA<ai*-5o *t*D?7Ai 1 ' iyii§^ 

*l*33fe5c«(±C*tb©3feS^P>lffiK*ih.r Lactic 
ttoT3tSE©***<S^**lS3*5u«©3^S 

[0 0 7 4] ®&£&ML3%.7t&£n®tLXX<7>) 
->mz&&-?Z>Wi£. C©3^7cW»»SIS§'JMCf- 
S(cl±H«1 3' ^tS^$^S3^5c«©H«lCj6^^ 
•t!-3 LA^L^A^it^3*7cm*m^-rS 

is, pfi-r*3 i £mii±^^ic*5i+s®©4'icA»t-r-s 

B#^P B 1MlcS^oT tftW*n^7 A 1 

1' t^tWIEitA^P^AI 1' ^bHi13' 
*-e©2im«fcy*t>Ji^l=lot, g^*tL«3 3fe7c«©«- 
<gfi!£TI-M>c£: Sot. ^ft<it*P^ i 5 
A1 T fc«jSi:©E)t36«*P^A1 1' 3^6*«1 
3 , *T?©J§SI«J:yS<-r-6ci:A<M*L<. ftS©E 

3 , *eS*-&-&j&SA<fe^o 
[0 0 7 5] fcfc. 3§^L', 

UTI*. ±15 (3) ~ (6) SlDLjL'tl^t 

[0076] %i<Dmmj&mk Lx±m^fM^m 

6 1 Ml» L . fFiai£ife« 5 icgf fcftffiB**«*T 
©^^S»-r-5*Py^A©^fiEgSt*^ttl=33^r 
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<7>J->±{z®WiL, c©ft|fcX2 'J->£, ±IEfg1 

[0077] *i=. mwimitMX'g.fflftg.mmttmw 

[oo78] m 3 mmmm) m 3 i*, i&mmnimK «t 
y, &mii&mm*£mM?-z>it&&£®z-ti*n7 : 7 

t(D*BA£Jt. felkte5^ffl^L. U— tf#;li1frb© 
t*-A£^>X3USi;*L, *JM5l:,ii}LTf4^ 
-a-fct6t!t®pfell 1 7 £gffc&3fcH«k LfcSL * V^Alc 
SBg^*LfcU>X4tly>X7U^7l=J:y. J£gfc®5fe 
311 7^ly>X9<OfF«l^®8±l=^m^^-ti-rfe 

act -*?&-!><, ^«o<fe©3fe^i2gico^T{im 1 mmm 
mtmmxtb&e 

[0 0 7 9] 4Stf)l=, ti.$m%m*$^=rJ*^x%^ 
vtz%&mz -oi^x mm? *> „ 

[0 0 8 0] &t&®3fe3I 1 7**U>X4ffljiijftj«jSBIC 
LTlvSo C©i§£, &Sfc®3fe35l 7li 

\s>X9<D®mm&m8[zi&mL. *©*#£!*, u> 

X4©i;£8E&f4, U>X7U>f7<Dgi£36ilf 3, 

[008 1] 
[2»7] 

M s = f 3/ f 4 
[0 0 8 2] LfcA^T, lx>X9©fT«l^^®8I=*J 
(f.&^h^ft©Bf£©*3fe#^©:*:#;*£ (S7) lc«fc 

y^M-r-s.-tA^^'&o ecu, B?rie^-*i-?ti©®# 

***i-6«a©B«ffl 1 o©*#£Jil±lc-f-5ci:-e, 
Ii*P^7A1 IKHgfifitfie^LfclA, c©fc#>(c 

>X4 ©li£BJii£;fc£ < -f-5 c <t rsstts. 
[0 0 8 3] -)SW^^>xAU>X^(DJiB-l= 
I*, f £20©u:/X©&j?!U£j5Sii6, 20©U>X© 
SBI6£d, 2-3@©b>Xfrb£j£U>X©&®J£ll£3: 

t a n 0 = ((D S 

[0 0 9 4] C*lb©2i (S1KS12) Zmt? 
DSI*. DS = 3 1. Immtfey, 5 £jSfct" fit«fc l J 
t'J^<4oTU5. LfctfoT. «jgUt, (S11) 

©fl£0, M*L<ii, ^;KkLt©fti££3i-i>$s2©ffi 
tfc®3fciI1 9$mi£?&zktf!&mxt!>&. c©fci6ic 
li, u>X4©pg£Dsiy±<t L, £e>c:, croof 



[0 0 8 4] 

[its] 

f = fixf2/(fl + f2-d) 

[0 0 8 5] 
[&9] 

d=f2X (fl-d) / ( f 1+ f 2 - d) 
[0 0 8 6] ffiftSft£<D«ft&E£. tO««f&* 
li, c*i.b©iE^b*i6b*i-g)o c^-c^lMIt? 
6l=B»*sfc***tt4M[#T?fc*©T?, X^-y^^t 
10 Wlf*i-SBE^m«^F B 13t^H»^ 6 ©®±lcfig-T •§> 
c £ [c ft & „ c ©X ? ^ ^©.sp^g^SISIife^iH^ 

6©^ngf?t omit) F B inp«ty*#i+*ni. g^*p 
^AfrbS^stissrasfcaEBifi^ 6©^ii 3ict 

1 4frbMTgfft*P'7=A;!><JI;U::< <ft^ct*fc 
y#So ttoT£fia:ft£B**6±©x*-y'Jui/g£w 
B6ftKy*fB^i^©i=-r-&!5s*<&-s 0 

[0 0 8 7] X^-y-9^¥^m5let. HUd^ <fc3 
20 X4©^P@DS|cS*Lr?g^@1 9^2©telt[® 

stBtjuttu u>X4ir^r B m^n»^6©r B iPi^L 

Sit" -St. lUT©5E-e-^K.btL-S 0 
[0 0 8 8] 
[*1 o] 

8 = 1. 2X1XLS/ (DS-SLM D) < P 

[008 9] &<t©— P>S = 26/(ml: 
*}L, L S = 1 0 c m, A = 0. 6 )l m©ta^, DS> 

2 9. 4 mm <!:£•&„ {&U X"*^ 0 toWn®. S 
'J^<ft^>J:3l=iSS-r«.t. 6 = 2. 6//m|::*tU 

30 DS>54. 3mmtft^ 0 

[0 0 9 0] feSLMi, T*©#x73«fey. ^pt^lS 
**-6©BBWItBB (BBRR) P£*Tf6 2-3©3fc 

ffcfr*,, 1oB*«fr&*fcA«*©l£*<ya 
fit) l*JilT©56T?jfiflJ(*ti'5o 

[009 1] 

[§&1 1] 

e = s i n _1 U/P) 

[0 0 9 2] C©<i©~ <?J^^"f <!:, P = 26/lm, A 
40 =0. 6 //mlCfctLT, 0 = 1. 3 2gtft5. tan 
0 letUlT©j£-e#X. b tt-13 o 
[0 0 9 3] 
[*1 2] 

- S LM_D) / 2 ) /LS 

[0 0 9 5] C©fc&, H3"ei±U>X3lCj;y. u— 

ife-Ata^L. t©**ft*BB-r*ci-c»itL 

Tiv-S,, ftft:W(=(*U>X3©«jSI6il$)S< L, DS 

iy±©S 2 ©i£tfe®3yg£sg± $ -a-r . 

50 [0 0 9 6] atfeB3t;I1 7©IS@^1 . 5 cm, U> 



(9) f$P?B2003-1 67500 



X4©FfI£F1. 2 S m&imf ?50mm, 
§^35. 7 mm. U>X4 t ^FbI^IS^ 6 ©PbIH 

©S±#(::1-i££g£ * B** a L f=l§. 
gift* p 5 ArtMBIO t? # ft < * •& <fc 5 ft c t Itmfrv 

[0 0 9 7] 1-ftt>*». #0!n?l*. A £ ffiSfcBftffifr b 
££-t-Sfcitf£©£:ft, P * £«**■**©»■«* 
^©FfSPIi: LfcJf^-lc. SV^AL/^X&roteifcSftil 10 
1 7C:j£lMau>X4©PllDS<>:. {hlsl/X4b£.rH 

©ffSofegicis^r. '>ft<<tt (sEi D ©0©*5 

XDSt £!Hft£IIS7- 6 ©OSi L S £ A<i£5£ * *i * . 

81 7l=«t* :: F^©r B lPraJ!)%^r B 1^ii^ : f 6©£ti 

$ ^-S@I^<0@i^l=3fe3!)^*t * ft-f *PHB3t t ft 

[0 0 9 8] 7©®f§li. fi]U>X4©P 

ft£o 

[0 0 9 9] ^Mi^6-J-ffltfflfflS±«A«ffl^ 

■i> 3 #5E&±Sfc(**©ir&(::«f?;**i*©fS±&©Si 

[0 10 0] *(=. tt*ffl*«-Cffiia**BSR^*iiW 30 
L, gfft*P^A©##fc©J9-<b£*£*©RT£tt 

(±-5-fflH«fiE, tL<l*H«eiS*^SM8*-C«) 

[0 10 1] (^4H!fePS8) H5(i, ffiS5®3feS(=«fc 

ftj£gg©i&0j3[a *mmmm(Dm2nmr*mt 

©ti2£(*. ffifkfi 5 £MMt L . U-Hf** 1 * b© t* 
-A£U>X3-C&*U ttME5l=MtL. ftffc®* 
,11 7««fcfc*S£ * V-rAKSEgSftfcL' 40 

>X4i U>X7b-T 7l=*y U>X9 0Hfrfi^^®8 

[0102] z<r>tii0?t¥w.m~-?i*xiinzmmMm 

tm--Cfo&* 77t-*iH/VXil:fcUtlt sin 
L' , &X&mM%.tf3%.7t®lfaOikmt (S3) ~ 

fc s -«SMft$>xAU>X*l=te^TI*, (S8) & 
tf (S9) *&ffi»H*S©ISflMME*. 



[0 103] EJLt. UiB^Lfc<t5lc. 8517!i!EB4glBE 
Usi©* p 93 Afttf&O&l- <fc*Ui\ ^ft^HiH 1 - 6 
Xli&gfeX^'J-V (H*tir-f) i=a***L*ita©H 

L tibs * ft&ttis© b >x^ b ft & b >xt u-f 7 a 
l/>xt b-f 7 ^bda*t^^fcti(*pfe^'h-r-g)^ 
3t^9, 1 o£ttLT. <to#.yt&&m%tm~®fiM 

1 1±lrPI^L. CfflffiiH ^\zM'&%t%m.%t<5) 

t t^^li^e t U>X7 U< 7 t©rBli=fi^© 
fllBil^^SLMcpg^-r^tt^H* 1 5A<gl+b*lTlv 

«. iBitsi 11=1*. *rf***#«#i:© : Fj*ft*<Hii* 

[0 10 4] ilfB^iSft©B&©aSH<!:1I£&©U 

>XfrbftauvX7u>r<h©FBiPifc<fct/BfrBBu>X7 
u-f t frtBig/Mt¥S©iaiia. MB b >X7 L"f feet 
^ffllBSg/h^^^ <fc ^frfB^a©H#©a*® ©H# 

* L<l±UfE*P? ; 5Afrbii*L6 c fc5lct£££:h. 

[0 10 5] *ttJS735*l=<fcftl;fc\ ^F B miEIHm^i: b 
>X7U-f©F B 1l=li, l/^XTU-fOlMM. fcSt^ 
l=aftbft^J;aictt«H*l SA^Itb^T^-Sfctt. 
SS©^^P^7AA<fBg**i-6'<#MiSlcBi^-r-5 

[0106] crociiigs^p-y^Afrb^PBlft^lS 
^©B^*s±-r-53t^©***«&f?)si-t©**i=ft 

[0 10 7] Sl7bSK4HffiP^©^P^ i 7A#^73 

^5t^Pm^6±©gi)tA^-tft'&o *fc. 
lStfe7t©fcft, u>X7H'7©1S^©*3 , c^©^** 
1*. £|!^£iBiSt : f-6(=S**;ha&SB&©fi*©* 
^*JJl±tft-S„ 

[0 108] c©tetfc3t^i±. u— tfjtnt. C©1^ 
— tfifeSS 1 X^HSfeSIBm^ eFslKISlibftfc&ISrtS 
eic^oTWrtTTictj^^**. tetS:«5©fcbWit 
I*. gffiftgmm+ei- AW Lr=fe,<};t\ c©Ji 

a-ici*. ffi*Tfam-e£fflfti£ttefcf§£^e£H£-e£ 

LTffilBStftBiR^eicBMfr*:! 'J ^ - h b>X4 $ 
[0 10 9] c©H^I=l*. 1 ol©OU'>X©ftflJl 



(10) 
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&mm$m>t^ : bTz>*—j})\,\s>X3iktmis.<-)* £ 
mft%.mm : f-6k2.'D(»ao>X3, 4 ©esc: ess 

tf%±t&<, Lfci'-DT, ifcl&BftSl 7 ©^f§£g-¥> 

[0 110] *D^A1 1'i:J;^tS4*^ri 
**H*F©IHfcl 3*-C©S*Sli*Ll*. iKD^5 
A 1 1 ' irS^feg 1 4 *-t?ffliifgSiii8£ L e , gm% 
^I1^6tL/>X7L/-f 7t<0fla3, 

l/>X7l/-f 7 ODftSflKOtttaH*©^:* L3, j£ 10 

ooftjjSEif 1. ***** 

BBf 3. SfflUfcid 3)©H««»fcfJ:5l=a3. 

[0111] 
[»1 31 

[0 112] LO*#*t»ffi-r*^i:-efflB**H* 
^P©i!©7c££. Wft**.4B*ffl***t.aie*ii. 20 

ft o TS4 * *.* 3 *5c«OffiB»»«B**eiB* * £ 

D^5A1 1' tS£t<DW*o?7A1 1 ' frb 

*5iBS*»«t'S-i:A<a5*, 3#5cfli©£ 

IT^omSWZ, §&©BRT3?*5c«£«gT?# 
*i^9»*JWE±-r*. 30 
[0 113] £H3fegl33iqP6-5-©t(D©S±S!lcy-r 

x##s Lfc ugnftSBB? e ©8jgft©ff±ftc / 

l=B»f*fcto, ^fc<£tS±£*i3 3*5E&±*fc 
l*-f©«ftl= ^ -f XtftSg * *i* ©fc to (=?£££© b° d R 

[0 1 14] 

[^©^H] *^©^P-9"^Af^M7a2fe(=«k*l.lf, 



^©H^^B^-r-satm©***^^©**^* 

^ct^l»±-r-&ci, 23 <fc U >X7 U-T i: £P B 13fcg 

rsks*- « = t btr^titf 

©B**B±-r***©***KSffi**fcft. «** 

S &i=B£**i.5£B#*B* : ?-©tt 
■i=n tr, Bi»-r4**^±*<aAi=fiit4*©+(= 

*T?©ffii8t«tyilLL^^ffiStiiS3e-r-Sc:i:A<ai* 
« fc to ®!g * *i * 3 ft 5c ±ft © fi R * A ± * i± « <t 

t» 5 So tmi-^m l»&h£b*«b 

©^l=H^^^©B±^©p D nR*^t-rci:li^Lv 
[BB©B¥&KH1 

Il1li1 SB»«l::fl**ny5AflU*B«©KW 

0T?fc-g>„ 

[02] ft2£BBM£l=ftft*p??A1ft2lta©KlJli 

[B3] m3sa6»si=«6*oy^A^*sB©aw 

[04] 3£ffl&£lH§lt^6£U>X4©B«£S-*-BT? 

[05] m^mmmmizm^aif^ju^mmsiomm 
[0 6] «£*©z:jfc5c* p Aft ABTOflMtB -e fe 

So 

[»#©BWS] 

1-U— IfjfcB. 2-/\-7S7- 3, 4-fcf— Ax 
5 ■••»««. 6-ffiB*BB*?-. 7-L/ 
>X7U-f, 8-frflmMiB. 9, 10-«/h3fe^mi 
l-IBfc#¥4 (fStlffi) .11' -*n#5A, 1 3' 
-B«. 13-BB. 14HHWUu 15-ttW> 

1 7-ffilk®3fe3g» 2 0, 2 7-¥SS^il. 2 1, 

2 3-t'-Al*X/<>?, 2 2-^07^*$. 2 4 
••77s7, 2 5, 2 6-77i~ ATHxi/X***. 
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2H088 EA05 EA48 HA21 HA22 HA25 

HA28 MA01 
2H091 FA15Z FA29X FA31Z FA46Z 

LA16 MA01 
2K008 AA04 BB04 CC01 DD13 DD15 
EE04 FF03 FF08 HH06 HH23 
HH25 f H26 



(72) £H# ftft F*-A(##) 
1MSJM?oi&iti*2TB24-2 £|g£*t 



